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I .  Scope 
This  r e p o r t  covers  t h e  work performed dur ing  t h e  pe r iod  A p r i l  10  
t o  May 1 0 ,  1965, on "Development of Mater ia l  S p e c i f i c a t i o n s  and 
Q u a l i f i c a t i o n s  of Polymeric Materials f o r  t h e  JPL Spacec ra f t  Materials 
Guidebook. 
The ove r -a l l  o b j e c t i v e  of t h i s  program is  t o  provide a s s i s t a n c e  t o  
t h e  JPL s t a f f  members i n  t h e  development of s p e c i f i c a t i o n s  and procedures  
f o r  polymeric s p a c e c r a f t  m a t e r i a l s .  This  i nc ludes  d e f i n i t i o n s  of 
p r o p e r t i e s ,  t e s t s ,  and environments which are s e n s i t i v e  and meaningful ,  
and c o l l e c t i o n  of p e r t i n e n t  p rope r ty ,  environmental ,  and materials da t a  
f o r  use i n  s p e c i f i c a t i o n s .  Of p a r t i c u l a r  importance t o  t h i s  program 
are  t h e  out gass ing  c h a r a c t e r i s t i c s  of va r ious  polymeric materials.  The 
c l a s s e s  of m a t e r i a l s  t o  be examined were s e l e c t e d  by t h e  JPL cognizant  
eng inee r s .  
Current  s t u d i e s  are concerned wi th  t h e  ou tgass ing  c h a r a c t e r i s t i c s  
of l i q u i d  and p a s t e  s i l i c o n e s  and t h e  e f f e c t s  of d i f f e r e n t  pos t cu r ing  
procedures .  
1 1 .  Work Accomplished 
Previous tests on t h e  RTV s i l i c o n e  materials have shown t h a t  they 
a re  u n s a t i s f a c t o r y  f o r  spacec ra f t  use  because of t h e  l a r g e  amounts of 
condensable o i l s  evolved on hea t ing  i n  a vacuum. A t  t h e  r eques t  of 
M r .  Hugh Maxwell w e  have i n v e s t i g a t e d  a l t e r v a t i v e  p rocess ing  r o u t e s  
which might improve t h e  outgassing c h a r a c t e r i s t i c s  of t h e s e  m a t e r i a l s .  
Experimental:  Four r e p r e s e n t a t i v e  s i l i c o n e  p o t t i n g  compounds, 
RTV's 615, 11, 6 0 ,  and 560 were given a "space-postcured" t rea tment  by 
h e a t i n g  t h e  samples t o  150kunder  a vacuum of lo-' mm Hg f o r  24 hours .  
The samples began t o  give of f  l a rge  amounts of c lear  o i l  when t h e  ba th  
temperature  reached 130-140°C. Af t e r  twenty-four hour s ,  o i l  e v o l u t i o n  
had appa ren t ly  ceased and t h e  postcured test  specimens were removed 
from t h e  vacuum s y s t e m .  The samples  were weighed and then  exposed t o  
a i r  f o r  t h r e e  days before  thermal-vacuum t r ea tmen t .  There w a s  a s l i g h t  
i n c r e a s e  i n  weight due t o  absorp t ion  of water  and gases  on t h e  s u r f a c e  
1 
of t h e  t es t  specimens.  A s  an approximation, t h e  amount of adsorbed 
material  may be s u b t r a c t e d  from the t o t a l  weight loss dur ing  vacuum 
pos tcu r ing  t o  give t h e  weight percent of condensable o i l  removed by t h e  
W t  a f t e r  
3 days 
i n  a i r  1 Gzi:d % w t  1.P s t 
I 
t r ea tment  
Over -a 1 1 
w t  l o s s  
% 
S i  1 icone 
RTV 
4.68625 
5.68011 
5.65682 
4.61445 
615 
11 
60 
56 0 
4.61465 
5.61990 
5.59112 
4.47032 
(See Table  I ) .  
Table I 
1.53 I 4.61595 
1 . 0 6  5.62569 
1 .16  5.59573 
3 . 1 2  4.47225 
Or i gina 1 Weight 
a f t e r  
un t r ea t ed  pos t -  
samp le c u r i n g  
0.03 I 1 . 5 0  
0. 08, 0.97, 
0 .08  1. os 
0.06 3 .06  
These test specimens were then submi t ted  t o  thermal  vacuum t rea t -  
ment under t h e  usua l  c o n d i t i o n s ,  i . e . ,  150°C/5 x mm Hg. There was 
no d e t e c t a b l e  o i l  e v o l u t i o n  from any of t h e s e  samples;  f o r  t h i s  reason 
t h e  "space pos tcure"  seems t h e  most s u c c e s s f u l  method f o r  pre t rea tment  
of t h e  s i l i c o n e  RTV compounds. A summary of t h e  methods t r i e d  i s  given 
i n  Table  11; F i g .  1 i l l u s t r a t e s  the  f u l l  weight l o s s  curves  f o r  RTV 
60  t r e a t e d  by each  of t h e s e  methods. However, it must be kept  i n  mind 
t h a t  t h i s  type  of pos t cu r ing  may not  be s u i t a b l e  f o r  a l l  end-uses of 
t h o s e  materials.  A more s u i t a b l e  method f o r  some uses  might be changes 
i n  r e s i n  formula t ion  invo lv ing ,  for example, a new c a r r i e r  f o r  t h e  
c a t a l y s t  ( o t h e r  than  s i l i c o n e  o i l )  or a new c a t a l y s t .  
2 
S i 1 i c  one 
60 
56 0 
11 
615 
Table I1 
Standard 
cure  
1 . 6  
3.3 
2.7 
1 . 9  
% WEIGHT LOSS OF MATERIALS 
(-5 h r s  a t  15@C/10-6 mm Hg) 
Post  cured 
i n  a i r*  i Standard cure (0.5% c a t a l y s t )  ) 2.2 1 . 2  
1 
I Vacuum postcured** 
0 . 4  
0 . 5  
O a 5  I 
*Material pos tcured  us ing  JPL recommendations ( i n  a i r ,  15OoC x 24 h r )  
**Material pos tcured  us ing  SRI recommendations ("space postcured") 
Report P repa ra t ion :  A s p e c i a l  r e p o r t  i nc lud ing  a l l  d a t a  obta ined  
on t h e  "Epon" adhes ives  under thermal vacuum cond i t ions  i s  nea r ing  
complet ion;  work on a s imilar  r epor t  convering t h e  RTV s i l i c o n e s  is i n  
t h e  rough d r a f t  s t a g e .  
A n a l y t i c a l  Se rv ices  Department: R. F.  Muraca r e p o r t s  t h a t ,  
"Construct ion is  w e l l  underway f o r  t h e  vacuum appa ra tus  designed f o r  
s t anda rd ized  de termina t ion  of t he  weight l o s s  of polymers f o r  materials 
s p e c i f i c a t i o n s .  The b a s i c  console has  been completed and t h e  vacuum 
pumps and c e n t r a l  manifold have been rece ived .  Fabr i ca t ion  of glassware 
has  begun, and i t  i s  a n t i c i p a t e d  t h a t  t he  s y s t e m  w i l l  be i n  ope ra t ion  
be fo re  t h e  end of t h e  next working pe r iod . "  
111. Future  Work 
Work on de termining  t h e  outgass ing  p r o p e r t i e s  of t h e  var ious  
f luorocarbon polymers has  begun, and t h e  d a t a  f o r  t h e s e  should be a v a i l a b l e  
f o r  t h e  next monthly r e p o r t .  Af te r  t h a t  t i m e ,  f u r t h e r  work w i l l  be 
t r a n s f e r r e d  from t h e  Polymer Sciences Department t o  t h e  Ana ly t i ca l  
S e r v i c e s  Department,  i n  accordance w i t h  t h e  change i n  emphasis reques ted  
by JPL, u n t i l  such t i m e  a s  more basic s t u d i e s  aga in  become d e s i r a b l e .  
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FIG. 1 EFFECT OF VARIOUS PRETREATMENTS ON THE OUTGASSING 
CHARACTERISTICS OF R T V  60 AT 150°C x mm Hg 
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